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A mammaliaii dual specificity protein kinase, Nekl, is related to 
the NIMA cell cycle regulator and highly expressed in meiotic 
germ cells. 

Letwin K, Mizzen L, Metro B, Ben-David Y, Bernstein A, Pawson T, 

Division of Molecular and Developmental Biology, Samuel Lunenfeld 
Research Institute, Mount Sinai Hospital, Toronto, Ontario, Canada. 

Screening of mouse cDNA expression libraries with antibodies to 
phosphotyrosine resulted in repeated isolation of cDNAs that encode a novel 
mammaUan protein kinase of 774 amino acids, termed Nekl . Nekl contains . 
N-terminal protein kinase domain which is most similar (42% identity) to the 
catalytic domain of NIMA, a protein kmase which controls initiation of 
mitosis m AspergUlus nidulans. to addition, both Nekl and NIMA have a 
long, basic C-terminal extension, and are therefore similar in overall structur. 
Despite its identification with anti-phosphotyrosine antibodies, Nekl contain 
sequence motifs characteristic of protein serine/threonine kinases. The Nekl 
kinase domam, when expressed in bacteria, phosphorylated exogenous 
substrates primarily on serine/threonine, but also on tyrosine, indicatmg that 
Nekl is a dual specificity kinase with the capacity to phosphorylate all three 
hydroxyammo acids. Like NIMA, Nekl preferentially phosphorylated beta- 
casein m vitro. In situ RNA analysis of nekl expression in mouse gonads 
revealed a high level of expression in both male and female germ cells, witti 
distribution consistent with a role in meiosis. These results suggest that Nekl 
is a mammalian relative of the fimgal NIMA cell cycle regulator. 

PMID: 1 382974 [PubMed - indexed for MEDLINE] 
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Ouerv- 986 dTSLLGNGQMFGNWTFGTLVFTVMVITVTVKMALETHFWTWINHLVTWGSIIFYFVFSLF 1045 

DTSLLGNGQMFGNWTFGTLVFTVIWIWTVKMALETHFWTWINHLVTWGSIIFYFVF 
Sbjct: 481 DTSLLGNGQMFGIWTFGTLVFTVMVIWTVKMALETHFWTWINHLVTWGSIIFYFVFSLF 540 

Ouerv- 1046 YGGILWPFLGSQNMYFVFIQLLSSGSAWFAIILMWTCLFLDIIKKVFDRHLHPTSTEKA ll^ 

YGGILWPI^LGSQNMYFVFIQLLSSGSAWF^ ' 
Sbjct: 541 YGGILWPFLGSQNMYFVFIQLLSSGSAWFAIILMWTCLFLDIIKKVFDRHLHPTSTEKA 600 

Query 1106 QLTETNAGlkCLDSMCCFPEGEAACASVGRMLERVIGRCSPTHISRSWSASDPFYTNDRS 1165. 

' OLTETNAGIKCLDSMCCFPEGEAACASVGRMLERVIGRCSPTHIS 
Sbjct: 601 QLTETNAGXkCLDSMCCFPEGEij^C^^ 

Query: 1166 ILTLSTMDSSTC^1177 M; l-! :/ : ' ^/ ^ '-^ ■ ''\ 

ILTLSTMDSSXC -;: : ■ .- - ■ ''p ■■■ •■ -'i^-^ 

Sbjct: 661 ILTLSTMPSSfc ^672 ^ ; r.; - .- -^.^ x ■■ • "i'' ' 

>P98197 A11A_M0USE - P9 8197' ' "POTENTIAL ; raOSP^^ \ , ' f^.; ,^ 

Length = 1X87/^ - ^-''^ f ^'''V ■ ' V ' ■ '-.^ 

Score = 1290 bits .(3339). vjExpect^^- :0..;0 ;; ly.r:- ^ ^ ' i ' ; '^^^^^^^^ 

Identities = 656/1162 ;X56%r,\-Ppsitiv^s ,= ,842/1162^ (72*).,:nGap^i = .77/1162; :{6%)v 

Query- 18 DTRTIYVii&FPQNGL--^^ 

D+RTIYV '^l P'G ' ' Y^ 'PQV+. DNRI+SSKYT" WNF+PK^^ 
Sbjct : 22 DSRTIYVGHKEPPPGXEAYfpQRYPbNRIVSSkYTM^^ ' 

Query : 7 6 LVQLMIDTPTSPViTSGLPLFFVITyTAIK^^ i 1^ ^ ' 

LVQL+IDTPTSPVTSGLPLFFVITVTAlkQGYEDWLRH,+PN^.+^^^^ ++ G LV+ , 

Sbj ct -82 LVQLIIDTPTSPVTSGLPLFFVITVTAIK^^ 



Query 136 RSKNIRVGDIVRIAKDEIFPADLVLLSSDRLDGSCHVTTASLUliETWi.KTnvAVt'ii.'r^ 195 

+S+ +RVGDIV + +DE FP DL+ LSS+R DG+CHVTTASLDGE++ KTH AV +T 
Sbjct: 142 QSRKLRVGDIVMVKEDETFPCDLIFLSSNRADGTCHVTTASLDGESSHKTHYAVQDTKGF 201 

Query 196 QTVANLDTLVAVIECQQPEADLYRFMGRMIITQQMEE-IVRPLGPESLLLRGARLKNTKE 254 
T A++D+L A lEC+QPt. DLY+E+GR+.+, . + +y?P^P E+LLLRGA LKNT++.,:, ^ 
Sbjct: 202 HTEADVliSLHiTI EC EQlPQpritl^KFVbRINVYNbL]^ 261 

Query: 255 IFGVAVYTGMETKMALNYKSKSQKRSAVEKSMNTFLIIYLVILISEAVISTILKYTWQAE 314 

IFGVA+XTGMETKMAL^ WQ+Er.?^>i n 

Sbjct: 262 IFGVAIYtGMfiT^^ 

Query 315 EKWDEPWYNQKTEHQRNSSKILRFISDFLAFLVLYNFIIPISLYVTVEMQKFLGSFFIGW 374 

DEPWYN+KTE +R + = ,LR ,+DFLAF,+VL+N+IIP+S+YVTVEMQKFLGS+FI W 
Sbjct: 322 PFRDEPWTOEKTESERQRNLFLRAFTDFLAFMVLFNYIIPVSMYVTVEMQKFLGSYFITW 381 

Query 375 DLDLYHEESDQKAQWTSDLNEELGQVEYVFTDKTGTLTENEMQFRECSINGMKYQEt-- 431' 

D D++ EE +' " ■ ■VNTSDLNEELGQVEY+FTDKTGTLTEN M F+EC I G Y 
Sbjct: 382 DEDMFDEEMGEGPLVNTSDLNEELGQVEYIFTDKTGTLTENNMAFKECCIEGHVYVPHVI 441 

..Query: 432 INGRLVPEGPTPDSSEGNXXXXXXXXXXXXXXXXXXXXXFRTSPENETELIK^^^^ 491 

" --^^'J':. NG+++P+ - -D + ' - . ■ ■ ' +LFF+A 

Sbjct: 442 CNGQVLPDSSGIDMIDSSPGVCGR EREELFFRA 474 

Query: 492 VSLCHTVQISNVQTDCTGDGPWQSNLAPSQLEYYASSPDEKALVEAAARXGIVFIGN^^^^^ 551 
+ LCHTVQ+ + DGP ^ A S + Y +SSPDE ALVE R+G ++ + 
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